Paper 1 – Section A Hazardous Environments
Describe with P.D.A – Pattern, Data (numbers and places), Anomaly
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IGCSE EDEXCEL Geography (2018-2020)
Graded 9-1 

Paper 1: Physical Geography 	40% of the assessment	1 hour 10 min     exam
Total of 70 marks for paper 1

SECTION A – Total of 50 marks. Students will answer questions:

a)  Coastal Environments – including fieldwork. 

b)  Hazardous environments 

EXAM DATE: 21ST MAY 2019
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1.	Types of hazard and distribution
Define and classify different types of natural hazard (climatic, tectonic).
Define hazard…………………………………………………………………………….…………………………………………..
Define natural hazard………………………………………………………………………………………………………………
Define risk……………………………………………………………………………………………………………………………..
Define mitigation…………………………………………………………………………………………………………………….
Define distribution…………………………………………………………………….…………………………………………..
Define frequency……………………………………………………………………………………………………………………
Define scale…………………………………………………………………………………………………………………………..
Define prediction…………………………………………………………………………………………………………………….
	Geological (Tectonic)
	Climatic
	Biological
	Technological

	
	
	
	

	
	
	
	

	
	
	
	


Place the following words in the correct columns in the table above;
	Earthquakes
	Floods
	Volcanoes
	Accidents (oil spills)

	Storms
	Pests
	Pollution
	Diseases

	Drought
	Landslides
	Fires
	Nuclear Explosions



[image: ]Label the images below with the hazard they represent:
[image: ][image: ][image: ]


               
...............................		………………………               …………………………..               ………………………..
[image: ]Describe and explain the global distribution of earthquakes, volcanoes and tropical storms.7
6[image: ]
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EARTHQUAKES
Describe the distribution of earthquakes. (Pattern, Data, Anomaly) This has been done for you.
Earthquakes occur in narrow bands along coastlines in countries such as, India, Iran and the USA and in the oceans such as, the south Pacific. They are not found in northern Europe.


Add the numbers from the map into the table to locate the earthquakes.
	Location
	Date
	Deaths
	Magnitude
	Number on map

	Gujarat, India
	2001
	20,085
	7.7
	

	Northern Algeria
	2003
	2,266
	6.8
	

	Western Indonesia
	2004
	300,000
	9.1
	

	Pakistan
	2005
	100,000
	7.6
	

	Haiti
	2010
	300,000
	7.0
	

	East Azerbaijan
	2012
	306
	6.4
	

	South West China
	2014
	729
	6.2
	

	Nepal
	2015
	9.018
	7.8
	



[image: ]
VOLCANOES
Describe the distribution of volcanoes. (Pattern, Data, Anomaly)



Add the number on the map to locate the volcanoes
	Location
	Date
	Deaths
	VEI (Volcanic Expolsivity Index (0- weak; 7 very explosive)
	Number on map

	Nyiragongo, DR Congo
	2002
	47
	1
	1

	Mt Merapi, Indonesia
	2010
	353
	4
	2

	Puyehue-Cordón Caulle, Chile
	2011
	0
	5
	3

	Mt Nabro, Eritrea
	2011
	31
	4
	4

	Mt Sinabung, Indonesia
	2014
	15
	2
	5

	Mt Ontake, Japan
	2014
	61
	3
	6


[image: ]The map above, shows the major plate boundaries. How does the distribution of these plate boundaries compare to the distribution of earthquakes and volcanoes? (Look at the differences in the oceans and North Africa).


Describe what happens at the following plate margins (Hint: Look at the direction of the arrows on the map). Add arrows into the boxes to show the direction.
Constructive______________________________________________________________________
Destructive_______________________________________________________________________
Collision__________________________________________________________________________
Conservative______________________________________________________________________


[image: ]
TROPICAL STORMS
Describe the distribution of tropical storms (PDA).



Depending on the ocean that tropical storms begin, then they are named differently.
Name the ocean where hurricanes spawn __________________
Name the ocean where typhoons spawn __________________
Name the ocean where cyclones spawn __________________
Name two countries affected by cyclones _________________ and________________
Name two countries affected by hurricanes _________________ and________________
Name two countries affected by typhoons _________________ and________________
WHY? (Add the correct data)50
27

Sea temperature is over ____ °C.
Sea depth is at least ____ metres.
2.	Hazard characteristics and weather monitoring
Explain the physical causes of volcanic eruptions and earthquakes (plate tectonics, plate margin types).
Describe a plate boundary/margin…………………………………………………………………………………………. …………………………………………………………………………………………………………………………………………
Name the 4 plate margins:  D……………………
			       C…………………….
		                       C…………………….
			       C……………………..
Convection Currents
Keyword: Mantle = the layer under the crust made of magma.
Magma = molten (melted) rock.
[image: Image result for convection currents in the mantle]Earthquakes and volcanoes are caused because…………………………
………………………………………………
………………………………………………
……………therefore plates move together (destructive or ………….), side by side (……………………) or move …………… (……………………).
https://youtu.be/ryrXAGY1dmE

	Continental Crust
	Oceanic Crust

	
	

	
	

	
	


	sea
	land
	Heavy

	old
	young
	Light


	      Put the word below in the table on the left.

Destructive plate margin
[image: Image result for destructive plate boundary]1. An oceanic plate e.g. Nazca, moves towards the continental crust because of the convection currents circulating in the mantle, resulting in the plate being subducted (pushed down) under the continental plate e.g. South American.
2. As the plate is pushed into the mantle, it begins to melt due to the increased temperature and the friction, as it rubs against the continental crust, resulting in an earthquake. Consequently, this increased pressure causes the continental crust to push up to form fold mountains, e.g. The Andes.

3. The magma is forced to rise to the surface through cracks in the rock resulting in volcanoes, e.g. Cotopaxi, Ecuador.





[image: Image result for constructive plate boundary]Constructive plate margin
2. Magma cools to form ………., thus creating new land, e.g. Iceland. Earthquakes and volcanoes are less violent than the destructive plate because there is less pressure and friction.







Q: What did the boy volcano say to the girl volcano? 
A: I Lava You!
1. Two plates move………….. from each other because of ………………………………………….. ………………………………….. ………………………………………therefore it allows magma to rise, thus causing volcanoes, for example the Mid Atlantic Ridge.

	


Conservative plate margin
[image: Image result for conservative plate boundary]1. Two plates slide against each other in the ………… or ……………… directions causing …………. . As a result pressure builds up and when it is released it causes an earthquake e.g. San Andreas Fault, California.
https://www.youtube.com/watch?v=EdUmlHA8hPs

Collision plate margin
[image: Image result for collision plate boundary]Explain below how earthquakes form a collision plate margin.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


Earthquake characteristics
Define:
earthquake……………………………………………………………………………………………………………………
focus…………………………………………………………………………………………………………………………….
epicentre ………………………………………………………………………………………………………………………
shockwave/seismic wave.……………………………………………………………………………………………….
tsunami…………………………………………………………………………………………………………………………
The Richter Scale measures……………………………………………………………………………………………………
The Merchalli Scale measures…………………………………………………………………………………………………

Label the missing features on the diagram below:
[image: Image result for focus and epicenter]







Delete the correct word:
The deeper the focus the weaker/stronger the earthquake.
Match the correct hazard to the picture:
Building collapse, bridges/roads destroyed, fire, landslides, tsunami,
[image: ][image: ][image: ]




__________________      _________________            _________________________
[image: ][image: ]
________________       ________________


Volcano characteristics
[image: Image result for volcano diagram]
Draw a line to match the hazard to its description.
	lava flow
	
	Wind can blow ash a long way, which causes it to affect a large area by covering crops and roads; collapsing roofs because of the weight and suffocating animals and humans. 

	ash cloud
	
	The main killer during an eruption is this deadly cloud of hot steam and ash that travels at over 200 km/h.

	gas emissions
	
	Ash in the air often triggers torrential rainfall, which washes the ash and mud down the volcano like a river.

	pyroclastic flow
	
	This flow of molten rock does not travel quickly, so does not cause many deaths, however it does destroy farmland, property and roads.

	lahars
	
	Sulphur, carbon dioxide and cyanide can all be released during an eruption, causing death to animals and humans.


Match these other hazards to their pictures: Volcanic bombs, forest fires
[image: ]___________________        ____________________                      
[image: ]

Explain the causes and development of tropical storms.
Causes
[image: ][image: ]27°C)

Add the number (#) to the correct boxes below, which shows the sequence of hurricane formation, using the diagram above for help.

	
#
	As the air rises it sucks in more warm moist air behind it.
	
#
	The air spirals upwards rapidly, which causes high winds.
	
#
	The cool and dry air falls in the centre of the storm, forming an eye.

	
#
	Warm, moist air rises and condenses, releasing huge amounts of energy, thus powering the storm.
	
#
	The water vapour in the air condenses as it rises and cools, forming huge clouds and heavy rain.


Q: What did the hurricane say to the other hurricane? A: I have my eye on you. 

Knock Knock. Who's there? 
Hurricane. 
Hurricane who? 
Hurry! Cane you run away from the storm? 


Characteristics

[image: ]The centre of the storm is called the _____.
Storms blow towards the _______ because of the wind direction around the equator.vortex

In the ________we have the highest wind speed and torrential rain.
The low pressure and winds generate huge waves called a storm surge and the heavy rain can often cause landslides.
West                                                            East

Outline a range of methods to monitor weather conditions.	
Draw an arrow to match the equipment to its description.
	Allow meteorologists to see pictures of the coud formation avd track its movement.

	Provides information on the direction and speed. It also allows meterologists to guage the amount of precipitation in the clouds.

	A global network is availble to monitor weather conditions allowing meteorologists to forecast storms.


Weather stations
Weather satellites
Radar

This technology allows countries to predict when and where a hurricane will land, so they can prepare and protect against it. Unfortunately, the strategies to defend against hazards are limited in LICs (Low Income Countries) because they do not have the money or expertise to implement them.

The Saffir-Simpson scale is used to classify tropical storms: 1 (119-153kph wind speed) to 5 (over 250kph wind speed)




3.	Natural disaster impacts
1.	Case study - The comparative impacts of a tropical storm on an HIC versus an LIC.

	

	LIC (Low Income Country) 
	HIC (High Income Country)

	Date:
	Date:

	Location:
	Location:

	Storm Details (storm surge, rainfall, wind speed)



	Storm Details (storm surge, rainfall, wind speed)




	EFFECTS
	EFFECTS

	Social
Deaths:
Homeless:
	Social
Deaths:
Homeless:

	Economic
Cost of damage:
What was destroyed:


	Economic
Cost of damage:
What was destroyed:



	Environmental (farmland, water, disease, habitats)



	Environmental (farmland, water, disease, habitats)




	RESPONSE
	RESPONSE

	Short term:

Long Term:


	Short term:

Long Term:




4.	Living with risk in hazard areas
Examine the reasons why people continue to live in areas at risk from hazardous events.
	1
	A lack of education and residents are unaware of the real risk.

	2
	The positive benefits, especially near a volcano, outweigh the risk.

	3
	People want to move but do not have the money to move elsewhere.

	4
	Optimistic people may believe it will never happen to them.

	5
	It might happen, there’s nothing I can do about it.

	6
	It never used to be a hazardous area, my family have always lived here.

	7
	The city has seen a lot of investment, it’s not worthwhile to abandon it.


Explain your top choice.
_____________________________________________________________________________________________________________________________
From the statements above, place the numbers into the boxes on the right to rank your top 4 reasons for people living in areas at risk.


	

	


Volcanoes have additional benefits:
[image: ][image: ][image: ]


	   _________________	__________________                               ________________________
Add the words in bold, from the table, to the relevant picture.
	Geothermal energy can be generated by heating water from hot rocks underground and using the generated steam to create electricity. e.g. Iceland

	Tourists love to be adventurous with a visit to a volcano e.g. Mt Etna, Italy.

	Ash fall provides nutrients to make fertile soil , which is excellent to grow crops e.g. coffee

	Minerals are brought to the surface, such as gold, silver and diamonds.


[image: ]____________________
Evaluate the benefits against the risks.		
Using the information above, summarise the strengths (benefits) and weaknesses (risks). Aim to include evidence to support your point, like the example shown.
	Strengths (benefits)
	Weaknessess (risks)

	Fertile soil to grow crops, such as rice in the Philippines.
	Risk of death, for example the 350 people killed, mostly by pyroclastic flows, in Mount Pinatubo’s 1991 eruption. 

	
	



	
	





5.	Prediction and preparation for hazards
Explain how some hazards can be predicted (volcanic eruptions, tropical storm landfall) using early warning systems
Define risk assessment …………………………………………………………………………………………………......
……………………………………………………………………………………………………………………………………….
Predicting volcanoes
	Monitoring techniques

	Gas samples may be taken and chemical sensors used to measure sulphur levels.

	Seismometers are used to detect earthquakes.

	Thermal imaging techniques and satellite cameras can be used to detect heat around a volcano.


Volcanologists know the most active volcanoes, however some dormant (have not erupted for hundreds/thousands of years) volcanoes make it difficult to predict.
Draw lines to match the warning signs given by the volcano to the techniques used to monitor and predict an eruption,
	Warning signs

	Hundreds of small earthquakes are caused as magma rises up through cracks in the Earth's crust.

	Temperatures around the volcano rise as activity increases.

	When a volcano is close to erupting it starts to release gases. The higher the sulphur content of these gases, the closer the volcano is to erupting.


Predicting tropical storms

MICs have the resources and technology to predict and monitor the occurrence of storms, eg using satellites and specially equipped aircraft. See page 12, for examples of the technology used.
LICs are often less prepared as they do not have the money, technology and expertise to predict the hazard. They may rely on aid (sometimes reluctantly) from MICs for the rescue and recovery process, as was the case with Cyclone Sidr in Bangladesh, November 2007.

Outline the role of education, shelters and defences in hazard preparation.
(play stopdisastersgame.org)
	PREDICT
	PREPARE (EDUCATE)
	PROTECT

	


	
	

	


	
	

	


	
	

	


	
	


Place the strategies below under the correct headings in the table above.
	Install sensitive instruments e.g. seismometers.
	Warning Sirens
	September 1st – Japanese earthquake preparation day – it is a national holiday allowing people to practice earthquake drills.
	Evacuation plans

	Insurance policies
	Monitor increases in ground temperature.
	Building channels to direct lava flow, lahars or flood water, e.g. Mt St Helens
	Train rescue workers on responding to a hazard.

	Organise emergency services.
	Map previous hazards to identify areas at risk.
	Improve building techniques, e.g. The TransAmerica Pyramid in San Francisco.
	Families organise their own emergency kits.


6.	Coping during hazards
Explain how places cope during hazard events using evacuation and mitigation measures.		
  2. Case Study - Explain the management of one tectonic event.
		2010 HAITI EARTHQUAKE (LIC)

	A CD single was released by Simon Cowell to raise money for earthquake victims.
	Approximately 300,000 buildings collapsed or are severely damaged.
	Thousands of bodies were buried in mass graves.

	230,000 people died.
	Many hospitals were destroyed making it difficult to treat the injured.
	Jennifer Aniston donated $500,000 to a medical organisation in Haiti. 

	The National Palace was severely damaged.
	Many countries sent large amounts of aid and medical staff.
	Many people are trying to clear the roads and streets of dead bodies.

	Violence and looting was reported some days after the earthquake.
	Angelina Jolie and Brad Pitt donated $1,000,000 to help Haiti.
	The tourist industry has been seriously affected.

	John Travolta piloted his private Boeing 707 plane to Haiti with food and medical supplies.
	One million have been made homeless.
	Eventually aid agencies will help Haitians to rebuild their houses.

	Haiti's economy has badly suffered. Up to 1 in 5 jobs are likely to be lost.
	The government in Haiti needs to be stabilised and work effectively. 
	The President of Senegal has offered interested Haitians free land to live on.

	People were relocated outside the zone of devastation.
	There is very little clean water and a high risk of disease.
	Future disaster plans need to be made in case of more earthquakes.

	Many children have been orphaned.
	Many people have suffered great trauma and mental stress. 
	Earthquake proof buildings will be built with the help of aid agencies like Oxfam. 





IMPACTSUse the key to colour code the statements.

SHORT TERM RESPONSE
LONG TERM RESPONSE
7.	sHORT tERM AND lONG-TERM iMPACTS 
Describe the short-term (immediate) and long-term (develop over weeks, months) impacts of hazards. Be sure to categories them into Social, Economic 
	IMPACTS OF EARTHQUAKE : 

	Impacts 
	Description 

	Social (linked to people and lifestyle) 
	




	Environmental  (linked to nature) 
	




	Economic  (linked to jobs and money) 
	






	IMPACTS OF VOLCANIC ERUPTION: 

	Impacts 
	Description 

	Social 
	




	Environmental 
	




	Economic 
	





Short-term effects of earthquakes on people include loss of life and injuries, as well as damage to buildings and communications. What may be done before an earthquake occurs to reduce these short-term effects? (5)
To reduce short-term effects, people should be able to predict, protect, and prepare. To predict an earthquake, people should install sensitive instruments (e.g. seismometers) that can measure an increase in earth tremors, pressure, and any release in radon gas. Epicentres and frequencies of previous earthquakes should be also mapped to see if there is any location or time pattern. To protect people from an earthquake, there should earthquake proof buildings built, such as the San Francisco’s Transamerica Pyramid, which swayed but was not damaged in 1989 earthquake in Loma Prieta, California. The earthquake proof buildings have introduced special building designs for safety: interlocking steel frames to allow buildings to sway, automatic shutters in windows to prevent people showered with glass, foundation sunk deep in bedrock to avoid clay, rubber shock absorbers between foundations to absorb earth tremors, and computer controlled weights on the roof to reduce movement. Finally, to prepare for an earthquake, campaigns can be held in order to raise awareness. For example in Japan, 1st of September is designated as a Japanese earthquake preparation day. On this day, people practice earthquake drills and check if their earthquakes survival kits are fully stocked.
Explain why HICs, such as the USA, normally recover more quickly from natural disasters than LICs. (5)
 As HICs are more developed, they have more medical and technological advances and are able to detect natural disasters before they occur due to installation of sensitive instruments like seismometers which are used to detect earthquakes. Medicinal advances mean that more people can be treated in a better way in HICs  following natural disasters decreasing the number of deaths that occur. HICs also have the capability to build “earthquake proof” buildings such as the Transamerica Pyramid in San Francisco which, due to its design, swayed and was not damaged during the Loma Prieta earthquake in 1989. There are also earthquake drills and methods of raising awareness in HICs, like Japanese Earthquake Preparation Day on September 1st and the Great California Shakeout with the motto “Drop, Cover, Hold On”, so the recovery time is shorter for HICs  
Explain why people choose to live close to active volcanoes. Refer to examples which you have studied (7)
When lava and ash is weathered, it gives nutrients to the soil, around volcanoes, so it is very fertile and is good at growing crops such as grapes and wheat, e.g. vineyards of Vesuvius. Increased crop yields will in turn increase profits. Also lava from deep within the earth contains minerals which can be mined for example gold, silver and diamonds. Some people want to find them and again provide money. 
Living near volcanoes can also provide geothermal energy and it is created by using the steam from underground which is heated by the magma so this can create hot springs and energy for people to use 100% of Iceland’s energy is renewable. 
If there is a volcano, this will create tourism and people come here and this in turn creates more jobs for people, for example tourist guides in Hawaii Volcano National Park.
7
Explain with connectives – because for the causes and therefore for the consequences and for example…
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